SO SERVER 58: OLEE PRS EINER: 


Figure 3-2, SCSI Bus Timing Diegrans Sheet 2 of 3) 


912 Interfaces 


Host Adapter to SCSI Bus Interface 


aan 
ail 


ESFEES ES ere 


9.2. SCSI Bus Timing Diagram (Sheet 3 of 3) 


Pure 


33 


Tterfaces 


94 Interfaces 


Section 10) 
SCSI PROTOCOL DESCRIPTION 


10.4 


10.2 


Overview 


‘This section descries the SCSI bus; itincludes information on SCSI’bus phases 
and phase sequencing, aswell 2s the procedures for passing control and status 
information between SCSI bus hosts and controllers using SCSI memory address 
pointers, Finally, it also describes in detail the SCS! commands issued by the 
UCIZ/IB. This secton is divided into the following subsections: 


Subsection | Title 


104 Overview 
302 SCSIBus Overview 

303 SCSIBus Phases, 

104 SCSIBus Phase Sequencing 

105 SCSI Bus Conditions 

306 SCSI Commands 

107 SCSI Group Code 0 Command Descriptions 
108 SCSI Group Code 1 Command Descriptions 
109 SCSI Group Code 7 Command Descriptions 


SCSI Bus Overview 


‘The Small Computer System Interface (SCSI) isa standard interface established 
to support mass storage, printer output, and network communication for 
microcomputers and minicomputers. The interface is an eight-port, 
dalsy-chained bus, The UC17/18 SCSI command standard is based on the ANSI 
X3T9.2182-2 Revision 17B (16 Dec. 85) SCSI Interface Specification, and the 
industry-standard SCSI Common Command Set (CCS). 


Up to eight SCSI hosts andlor controllers can be supported by the SCSI bus. 
Each controller can be connected to a maximum of eight devices (called Logical 
Unit Numbers, or LUNs). Three basic SCSI configurations are supported with 
the UCI7/18 and the SCSI bus; they are listed below: 

= single initiator, single target, 

single initiator, mult-target, 


‘= multisnitiator, muiti-target. 
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10.2.4 


‘Communicetion on the SCSI bus occurs between a host and a controller. When 
a host and e controller communicate, one acts asthe Initiator and one as the 
‘Target. The Initiator (usually the host, the UC17/18) originates an operation and 
the Terget (usually a peripheral controller) performs the operation. Sample 
system configurations supported by UC17/18 hardware are shown in 

Figure 10-1. 


‘Some SCSI bus functions are assigned to the Initiator and some functions to the 
Target. ‘The Initiator can arbitrate for control of the SCSI bus and select a 
specific Target. The Target can request the transfer of command, data, status, or 
other information on the SCSI date bus. In some cases, the Target can arbitrate 
for control of the SCSI bus to reselect an Initiator and continue an operation. 


‘SCSI bus data transfers are asynchronous or synchronous and follow a defined 
REQIACK (request/acknowledge) handshake protocol. (This protocol is éefined 
in the ANSISCSI specification.) One ejght-bit byte of information can be 
transferred with each handshake or multiple requests can be performed in 
synchronous mode. 


‘The SCSI bus consists of 18 signals. Nine signals are for an eight-bit databus 
‘with parity the other nine signals are for control signals that coordinate data 
transfer between the host and SCSI controllers. SCSI bus signals ae described 
in detail in subsection 9.3.3.1. 


Technical Manual Conventions 


To avoid possible confusion with other uses of the same words, throughout this 
section we use the following conventions: 


= All SCSI commands (such as READ, MODE SELECT, and INQUIRY) 
‘and diagnostic subcommands (such as READ BAD SECTOR FILE and 
WRITE LONG) are printed in uppercase boldface. 


= All SCSI status and error messages (such as CHECK CONDITION and 
DRIVE NOT READY) are printed in uppercase. 


‘= All SCSI bus phases and concitions (such as Arbitration Phase) and SCSI 
‘Command Descriptor Block names (such as Extended Sense Byte) are 
printed in initial caps. 


= AILSCSi command and message codes are given in their hexadecimal 
values. 
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Figure 10-1. Sample SCSI Bus Configurations 
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10.3 SCSIBus Phases 


‘The activities on the SCS! bus can be divided into the following phases of 
operaton: 
= Arbitration 
= Selection 
# Reselection 
Commend 
= Data 
+ Status 
= Message 
‘These phases are supported as specified by the ANSI SCSI specification. The 
phases are individually discussed in subsequent subsections. The last four 
phases (Command, Data, Status, and Message) are grouped together as 
Information Transfer Phases. 
‘When the SCSI buss not involved in one of the SCSI bus phates, itis in @ Bus 
Free Phase. The Bus Free Phase indicates that no host adapter or controller is. 
actively using the SCSI bus and the SCSI bus is available for subsequent users. 
‘The SCSI bus activites, implemented by the UCI7/16, include the disconnect 
fanction and reselection function (see subsection 10.3.2), Overlapped 
operations on multiple controllers ané multiple logical units are supported. 
In the following subsections, no attempt is made to detail the SCSI bus signal 
sequences; the signals and timing are Isted in subsection 9.3.3. 


10.3.4 Arbitration Phase 


The Arbitration Phase is an optional implementation on the SCSI bus. This 
phase is used when multiple controllers or processors contend for SCSI bus 
‘ownership. Since multiple host adapters and/or controllers might desire contro! 
of the SCSI bus concurrently, arbitration for the SCSI bus isa requirement for 
controllers attached to the UCI7/18, 
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Selection and Reselection Phases 


‘The SCS bus Seecton and Relation phases provide methods fretblahing 
«link between the initiator anda desired Target 
‘After the UCI7/18 selects a target to perform some function (fr example, read 
‘or write data, the target has the option of disconnecting from the SCSI bus. 
When the target needs to re-establish the link to its original Iniator, it reselects 
that Intiator. 


‘The SCSI Selection and Reselection Phases can be terminated for any one of 
three conditions: 


‘The preceding Selection or Reselection Phase is successfully completed by 
using the Selection/Reselection handshake protocol. 


2, A Selection/Reselection timeout occurs. The timeout results if any Target 
oF Iniiator does not respond to the Selection/Reselection Phase within a 
timeout period of twa seconds. 


3. A Restt (RST) signal occurs on the SCSI bus. When this signal is 
asserted, all SCSTbus sequences are immediately terminated and the 
SCSI bus signals are released by all Inititors and Targets. 


‘The Initiator uses the Attention {-ATN) signal to notify the target that a message 
is ready. To guarantee that the Target recognizes the Attention condition before 
the Command Phace is entered, the -ATN signal evel is held true before the 
Selection or Reselection Phase is completed. 


fan IDENTIFY message is used during the Selection Phase sequence, the 
specified Logical Unit Number (LUN) has precedence over the LUN field in the 
Command Descriptor Block (CDB), (CDBS are described in detail in 

subsection 10.6.) The IDENTIFY message aso informs the Target ifthe Iniiator 
supports the disconnect function. 


Information Transfer Phases 


‘The Command, Data, Status, and Message Phases are grouped together as 
Information Transfer Phases because they are all used to transfer data or control 
information via the SCSI data bus. The Information Transfer Phases are 
eseribed in the following subsections, 
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Command Phase 


‘The Command Phase allows the Target to request command information from 
the Initor_ “Anno igues SCSl commands too Targel by transfering a 
‘command packet, called a Command Descriptor Block (CDB). ‘The length of the 
‘SCSI command and the meaning ofthe information in the command packet 
depends on which command is being transferred, (See subsection 10.6 fr 
definitions of SCSI commands and all SCSI CDBs supported by the UCI7/18.) 


‘The Commend Phase is interrupted only forthe following exception conditions: 


= Reset Condition. This condition can occur when the SCSI Reset (RST) 
signal is asserted or a power fail or power-off condition in the Target 
occurs. In this case, the Command Phase and the connection established 
during the Selection/Reselection Phase is terminated by the Target with 
the release of the-BSY signal. 


"Parity Error Condition, ‘The Target detects a party error on the SCSI 
bus curing the command transfer operation. Atthis time, the target 
controller releases the -BSY signal, terminates the connection, and the 
‘SCSI bus returnsto the Bus Free phase. 


Data Phase 


‘The Data Phase of a connection controls the transfer of data between the 
Initiator and Target devices. The Data Phase includes both the Data In Phase 
and the Date Out Phase. The Data In Phase allovis the Target to request sending 
of data to the Initiator from the Target. The Data Out Phase allows the Target to 
request sending of data to the Target from the Initiator. The direction of the date 
\ransfer operation depends on the command being processed. Some 

‘commands might have no datato be transferred and therefore have a null Data 
Phase. Synchronous anc asynchronous dala transfer mode are supported by the 
uci7is, 


‘The Data Phase is interrupted only for the following exception conditior 


= Reset Condition, This condition can occur when the SCSI Reset (RST) 
fal is asserted or when a power fail or power-off condition in the 
Targe: ocurs. inthis condifon, the Data Phase andthe connection 
established during the Selection’/Reselection Phase are terminated ky the 
‘Target with the release cf the -BSY signal 
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10.3.3.3.4 


Data Out Parity Error Condition. The Target detects a parity error on 
the SCSI bus during the data transfer operation from the Initiator tothe 
Target. 


= Data in Pasty Error Condition. The Initiator detects & party error on 
the SCSI bus during the data transfer operation from the Target tothe 
Initiator. The Intator can then asset the -ATN signal along with the 
‘Acknowiedge (-ACK) signal. The Target detects this condition and enters 
the message out phase to receive a message. Th Intor sends an 
Initiator-detected error message in respons 


Status Phase 


‘The Status Phase is used by the Target to send completion information to the 
Initiator. The status is sent in a single byte, the format of which is defined in 
subsection 10.3.3.3.1 


‘The Target can initiate the Status Phase when any one of the following 
conditions occur: 


Busy Status. The Selection Phase is completed and the Target is ina 
BUSY state and unable to process any commands for an extended period 
oftime, The Target can initiate the Slatus Phase immediately after this 
condition occurs. The Status Byte trensferred has the BUSY status code 
set. 


= Reservation Conflict Status. The Command or Reselection Phase is 
completed and the specified LUN is reserved for another Initiator. The 
Status Byte transferred has the RESERVATION CONFLICT status code 
set. 


= Terminated Status. At the termination of a command, the Status Byte 
transferred has the GOOD STATUS code set to indicate the success of the 
command, 


NOTE 


In multi-Intiator environments, the Initiator delays 
‘a minimum of 200 microseconds before atiempting 
another selection of a Target ifa BUSY status code 
for that Target is received. 


Status Byte Format 


‘The format of the Status Byte used by the Target to send completion information, 
to the Initiator is defined below. 
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oc oO ‘Status Code NED. 


Status Code - Bits <04:01> 


‘These bits are used to specify the status code. Table 10-1 lists and describes the 
status codes that are recognized by the UCI7/18. 


Nonexistent Device (NED) - Bit 00 


When the NED bit s set to one, the Initiator selected a LUN that is not 
configured in the system. 


Table 10-1. Status Codes 


Bits 

of 03-02 01 | Stas Description 

x 0 0 0 | GOODSTATUS The target controller successfully 
completed the command. 

0 0 0 1 | CHECK CONDITION ‘An ertor, exception, or ebnormal 
condition occurred. 

0 1 0 0 | Busy The target controller is busy. 

T= Set = Cleared X= Don't Care 

403.34 Message Phase 


‘The Message Phase is used to transfer information about exception conditions 
between the initiator and the Target. The Message Phase includes both the 
‘Message In and the Message Out Phases. The Message In Phase allows a Target 
to request that messages be sent to the Initiator fram the Target. ‘The Message 
Out Phase allows a Targe! to request that messages be sent from the Initiator to 
De Target, Table 1-2 tthe eror messages thatare supported bythe 

UCI7NB. Unsupported messages will cause the UCI7/I8 to abort and restart the 
command, 
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‘able 10-2. UCI7/18 SCSI Messages 


Code Message Description 
00 | COMMAND COMPLETE | Issued by the Target just before releasing the BSY 
signal atthe end of acommand execution. ‘This 
‘messages generally sent immediately after a Status 
Phase. 
1 | EXTENDED Used for synchronous Date Transfer Request. 
02 | SAVEDATAPOINTER | Issued by the Target o direct the initiator to save a 
copy of the present active data pointer. 
03. | RESTORE DATA POINTER | Issued by the Target to ditect the Initiator to restore 
data pointers. 
os | Disconnect Issued by the Target just before releasing the -BSY 
‘signal to indicate to the Initiator that the present 
hiysical connection will be temporarily broken, The 
current data, command, and status pointers ere not 
saved. 
06 | asorr Issued by the Initiator to the Target to dear the 
specified LUN and eause the SCSI bus to go to the Bus 
Free Phase. 
07 | MESSAGE REJECT Issued by the Initiator or Target in response to @ 
received message that was undefined. 
(09. | MESSAGE PARITY ERROR | Parity error received during message phase. 
OC | BUS DEVICE RESET Issued by the Initiator to the Target to reset all current 
110 activites on the SCSI bus. This message generates 
a hard Reset Condition (see subsection 10.5.1). 
80-FF | IDENTIFY * Issued by the Target or Initiator to establish a 


sonnection to a particular LUN. The following bits 
have particular meaning: 


BitO7 - Alwaysset tone. 


Bit 06 - Set ifthe Initiator can support Disconnect and 
‘Reconnect sequences. 


Bits < 
a Target. 


10> - Specify LUN address (hexadecimal) in 


Tithe disconned funcion iseupperted, 
beginning of every command sequence, 


‘message will be issued by the UCI7/IB at the 
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SCSI Bus Phase Sequencing 


The status of the SCSI bus is a function ofthe control signals. These signals. 
place the bus in one of four phases: Arbitration, Selection/Reselection, 
Information Transfer, and Bus Free. The order in which SCSI bus phases are 
used followsa prescribed sequence, shown n Figure 10.2. 


All SCSI command sequences start with the Bus Free Phase. The normal 
Progression is from the Bus Free Phase to the Arttration Phase. During 
arbitration, hosts/controllers contest for control of the SCSI bus; priority is given 
to the one with the highest SCSI bus address. 


Once host or controller has control of the SCSI bus, the bus enters the 
Selection/Reselection Phase. This phase allows the master of the bus to select a 
specific device for communication. An Initiator can select a Target to initiate an 
‘operation, o: a Target can reselect an Initiator to continue an operation, 


After a physical path between an Initiator and a Target is established, the bus 
‘moves into one of he Information Transfer Phases. ‘These phases include six 
types of information exchange 


= Data ut Phase 
= Data in Phase 

= Command Phase 

= Status Phase 

= Message In Phase 

= Message Out Phase 


‘These types of SCSI bus information exchange are described in more detail in 
subsection 10.3. 
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of 
RESELEGTION 


PSE MESSAGE PHASE 


10.5 


10.5.4 


RESET CONOITION 


PHASE SEQUENCING WITH ARBITRATION 


Figure 10-2. SCSI Bus Phase Sequences 


SCSI Bus Conditions 
‘The SCSI bus hae the following seynchronow conditions: 
= Reset Condition 
‘= Attention Condition 
‘These conditions cause certain SCSI device actions and can alter the phase 
sequence. The two conditions are discussed in the subsections below. 
Reset 
‘The Reset Condition is used to immediately clear all bus masters from the SCSI 
bbus. This condition takes precedence over all other SCSI bus phases and 


conditions. During the Reet Condiion, no bus signal except RST is guaranteed 
tobe valid. m 


‘The UCI7/18 supports a “hard! reset option. Whea the farget detects a Reset 
Condition, it should perform the following actions: 


= Clear al incomplete commands 
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= Release device reservations 


"= Retur device operating modes (such as the MODE SELECT command) 
to their default conditions: 


‘The UCI7/18 will re-submit outstanding commands to the target after the reset 
condition clears. 


Attention 


‘The Attention Condition allows an Initiator to inform a Target that the Initiator 
hhas a message ready. The Target can obtain this message in the Message Phase. 


SCSI Commands 


‘An Initator (such as the UCI7/%6) issues SCSI commands to a Target device by 
transfecting a command packet, called a Command Descriptor Block (CDB). ‘The 
command contained in the CDE determines the length of the CDB..The fist byte 
‘of CDB contains the command. This byte, called the Operation Code, has two 
components: the Group Code and the Command Code 


‘The UCI7/18 issues Group Code 0, Group Code 1, and Group Code7 SCSI 
commands to the target controller. Group Code 0 CDBs contain six bytes and 
Group Code 1 CDBs contain ten bytes. Group Code 7 CDBs, which are vendor 
lunique and are 10 bytes long. The Command Code defines the type of SCSI 
command. SCSI command types are defined as specific CDB bit patterns in the 
ANSI SCSI specification; CDBs issued by the UCI7/18 follow the guidelines 
listed in the ANSI SCSI specification, 


NOTE 


‘The commands listed apply to Emulex controllers 
(Medalist and Champion). Other controllers might 
handle some of the commands slightly differently, 
See the manufacturer's manuals for details. 
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‘The structure of each SCSI command packet that can be issue by the UCIZ/18 is 
shown in the applicable descriptions in subsection 10.7 (Group Code 0 CDBs), 

10.8 (Group Code 1 CDBs), and 10.9 (Group Code 7 CBs). The following 
ists, by subsection number, command names and operetion codes for SCSI 


Opcode (Hexadecimal) 


table 


commands issued by the UCI7/18 
Subsection UCI7/18 SCSI Command 

1074 FORMAT UNIT 

10.72 INQUIRY 

1073 REWIND (Tape only) 

10.74 MODE SELECT 

10.75 MODE SENSE 

107.6 READ (Tape) 

107.7 READ (Disk) 

1078 RE-ASSIGN BLOCK 

1079 REQUEST SENSE 

107.10 START/STOP UNIT 

1.7.11 TEST UNIT READY 

10.7. WRITE FILEMARKS (Tape only) 

30.7.13 SPACE (Tape only) 

10.7:48 ERASE (Tape only) 

10.715 LOADIUNLOAD (Tape only) 

10.7:16 WRITE (Tape) 

307.37 WRITE (Disk) 

10.84 READ CAPACITY 

3082 READ (EXTENDED) 

1083 WRITE (EXTENDED) 

10.91 READ LONG 

30.9.2 WRITE LONG 


my 
R 
a 

18 
1A 
os 
08 
7 
03 
1B 
00 
10 
u 

19 
1B 
oa, 
0A, 


2% 
28 
2A 


£8 
EA 


10.7. SCSI Group Code 0 Command Descriptions 


‘This subsection provides detailed descriptions of SCSI Group Code 0 
commands, including CDB formats, hexadecimal operation codes, byte and bit 
functions, and any necessary effects produced by the commands, Each SCSI 
‘commend is described in a separate subsection, 


‘Asample Group 0 CDB is shown in Fgure 10-3, The firs byte of a command 
{@yte 00) contains two fields: the Group Code 

-<07:05>), and the Command Code in the low-order five bits bits <04:00>), 
‘The Group Code determines the length ofthe command packet in the CDB, and 
together the Group and Operation Codes determine the operation to be 


performed, 


the high-order three bits (its 
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:05>- of byte 01 in the CDB contain the LUN of the device being 
addressed, The UCI7/18, acting as a SCSI bus Initiator, supports up to eight 
LUNs: eight disk drives assuming they are not spit, or eight tepe drive. The 
LUN must be specified forall commands. The definition of the low-order bits in 
byte 01 is based on the current command, 


are | 076 sks 
o Group Code Command Code 

ou LUN Command-Dependent Parameters 
@ ‘Command Dependent Parameters 

3 Command:Dependent Parameters 

o Command Dependent Parameters 

co oO 0 0 0 0 ° 0 


* Control byte. The control byte is always zero. 


Figure 10:3, Sample Group 0 Command Descriptor Block 
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40.74 Format Unit (Opcode 04H) 
The FORMAT UNIT CDB, shown below, is usedto write header and data 
blocks on the entire disk. This command normally writes all header ields and 
initializes data files. This command is described asit relates to Medalist and 
Champion controllers. Other controller types are similar, but consul the 
‘manufacturer's manuals for diferences. 
Bit 
Byte 7 6 06 Of 8 2 1 o 
00 oo oo 0 1 oo 
a TUN FMD GPL DefectList Format 
@ oO 0 . 0 oo 
B oo oF 0 oO . 0 0 
oF Interleave Code (LSB) 
cS oO oo 0 0 ° 0 


‘The command in this CDB can disconnect from the Initiator. 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 


‘These bits specify the LUN of the addressed device for this commané, 


Format Data (FMD) - Byte 01, Bit 04 


‘When the FMD bit status is set to one, FORMAT UNIT data is supplied during 
the Data Out Phase of the command. ‘No defect list will be supplied with this, 
ata. See Table 10:3 for en explanation of how this bit affects the format mode. 


Complete List (CPL) - Byte 01, Bit 03 


‘This bitis always set to ore, and indicates that any previous Defect Map or 
defect data is erased. The Target must create a Defect Listas it formats the 
media 
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Defect List Format - Byte 01, Bits <02:00> 


‘These bits specify additional information related to the format of the Defect List. 
‘Together with the FMD and CPL bits, these bits specify the mode of a Format 
operation. The Format modes are lised in Table 10-3. Only the block adcress 
mode is supported 


Table 10-3. UCI7I18 Controller Format Modes 


Bits 
04 03 02 01 0 Mode 


00 0 0 O | Notused. 


0 1 0 0 0 | Format Mode. The target controller performs a complete 

format ofthe spectied dsk and destroys the old Bad Sector 
File, A new Bad Sector File can be supplied by the user. This | 
‘mode can be used during the format operation on an | 
uninitalized disk ceive, 


10 0 0 0 | Notused. 
1 1 0 0 0 | Format Mode with Update. In this mode, the target uses the 


Bad Sector File already on the disk and adds to it. This mode 
can alo be used to format an uninitialized disk diive. 


Interleave Code - Bytes 03 through 04 


‘The code in the Interleave field requests that the logical blocks be releted ina 
specificfashien to the physical blocks to compensate for differences in execution 
time between the host processor and the target Controller, if necessary. Emulex 
recommends that 21:1 sequential interleave be used for Winchester drives 


‘The most sigrificant byte ofthe Interleave field (Byte 03) must be zero. An 
Inferleave value of zero (hexadecimal) requests that the Target use its default 
interleave. 


Ita value greater than 1is specified in the Interleave field, that number indicates 
where the next logical block in sequence is located with respect to the logical 
block just before it. For example, ifan interleave code of Sis specified and nis a 
logical block, then n+ 1 is the third contiguous block from n. 
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10.7.2 Inquiry (Opcode 42H) 


‘The INQUIRY CD3, shown below, isa means by which the Initiator can request 
information regarding the controller and its attached peripheral device. 


‘When this command is sent to 2 nonexistent LUN, the controller transfers the 
INQUIRY data back to the initiator and terminates the command with a GOOD. 
status. The Initiator examines the Device Type Qualifier field to determine it is 


Svaid LUN, 
Bit 

Byte | 07 06 05k 
7 a a a eae ee Dee 
a Logis! Unit Nember Reserved 

@ Reserved 

® Reserved 

of ‘Alocation Length 

5 Vendo: Unigie Reserved Flag Link 


Allocation Length - Byte 04, Bits <07:00> 


‘Those bits specify the number of bytes allocsted by the Initiator for returned 
INQUIRY dita. Avalue of 0 means that no data will be transferred to the 
Initiator and is not considered an error. Any other value indicates the maximum 
number of bytes tobe transferred. 
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10.7.3 


Rewind (Opcode 04H, Tape Only) 

The REWIND CD3, shown below, lows you to rewind tothe beginning of a 

‘ape. 

Bit 

Byte 76 oS 08 2 a 0 
0 oo 0 ay 0 0 0 1 
7 oO 0 0 0 0 0 Immea 
2 oO 0 0 0 0 0 0 
3 oo 0 0 0 0 0 0 
4 ar) 0 0 0 0 0 ) 
5 x SR 0 0 0 0 0 a 


{the Immed bit equals 0, then the Rewind command wil be completed into the 
Initiator after the entire operation is complete. If the Immed bit equals 1, then 
the command willbe completed into the Iniator upon acceptance of the 


command, 
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10.7.4 Mode Select (Opcode 45H) 


The MODE SELECT CDB, shown below, enables an Initiatorto specify device 
parameters tothe target controller. ‘This command is used only during drive 


formatting operations. 
Bit 

Byte 7 06 5k ww 
Cc) ar) 0 1 0 1 0 1 
1 LUN PF 0 0 0 0 
a a) 0 0 0 0 0 0 
03 a) 0 0 0 0 0 0 
04 Parameter List Length 

05 oO 0 0 0 0 0 0 


Logical Unit Number (LUN) - Byte 01, Bits <07:05 > 
‘These bits specify the LUN of the addtessed device for this command. 


Page Format - Byte 01, Bit <04> 
This byte is sapported for devices tha! have implemented the bit. See subsection 
10.7.4 for further details, 

Parameter List Length - Byte 04 


This byte specifies the length in bytes of the Parameter List sent during the Data 
Out Phase ofthis command, 
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40.75 Mode Sense (Opcode 4AH) 


The MODE SENSE CD3, shown below, enables an Iniator to receive device 
Bararetrs from the aret controls. MODE SENSE is a complementary 


command to the MODE SELECT command, 

Bit 
Byte 7 6 6 om 0B o 1 00 
00 oO 0 1 1 0 1 0 
a LUN PE 0 0 0 0 
a 0 0 0 0 0 0 0 0 
03 oO 0 0 0 0 0 0 
8 ‘Parameter List Length 
5 ar) 0 0 0 0 a o 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 


‘These bits specify the LUN of the addressed device for this command, 


Page Format - Byte 01, Bit <04> 


‘This byte is supported for devices that have implimented the bit. See subsection 


10.7.4 for further details, 


Parameter List Length - Byte 04 


This bye specifies the length in bytes ofthe Parameter ist sen during the Data 


In Phase of this comman¢ 
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1.6 Read (Opcode 08H, Tape) 


‘The READ CDB for tape, shown below, causes the target to transfer one or more 
Blocks of data to the Initiator. 


Ee a 
0 
7 a 
@ Transfer Length (ai) 
ra Traufer Length 
we a) 
ro ; ff 8 « + «© © 3 


‘The following definitions clarify bts Oand 1) 


Byte 1 Bi 0 = Fixed 
O'= Read Variable Block Mode 
1 = Read Fixed Length Mode 


Byte 1 Bil = SILI 
(0 = Do not suppress illegal Length Check condition status 
1 = Suppress llegal Length Check condition status 
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10.7.7 Read (08H, Disk) 


The READ CDB for disk, shown below, causes the transfer of data from the 
‘Target device to the Initiator, The READ command specifies the sterting block 
‘umber and the number of data blocks to be read. The READ command. 
terminates when the number of data blocks to be read is transferred, 


pre | 7 06 5 of sam 
00 oo © 0 @ 0 0 0 
m TON Topical Block Adress (MSB) 

ry TogicalBlock Address 

® Logical Block Address (LSB) 

oF Number of Blocks to Transfer (LSB) 

05 0 0 0 0 0 0 0 0 


Jf the disconnect function is enabled, the target controller can disconnect from 
the Initiator while executing this command, 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 
‘These bits specify the LUN of the addressed device for this command, 


Logical Block Address - Bytes 01 through 03, 


‘These bytes specify the logical block address where the read operation is to 
begin, 


Number of Blocks to Transfer - Byte 04 


‘This byte specifies the number of contiguous logical blocks of data to be 
iransferred. When this byte is zero, 256 logical blocks of data are transferred. 
Any other value between 1 and 256, inclusive, indicates that numberof logical 
biocksis to be transferred. 
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10.7.8 Re-Assign Block (Opcode 07H) 


‘The RE-ASSIGN BLOCK CDB, shown below, sends a defect block to the Target 


during the Data Phase of he command, The defect block 
addresses that is tobe re-assigned, 


single logical block 


Bit 

Byte 7 0 05 2 oo 0 

0 oO 0 0 f) 1 1 1 

a LUN 0 0 0 0 0 

2 ar) 0 0 0 0 0 0 

3 oo 0 0 0 0 0 o 

4 a) 0 0 0 o 0 0 

6 a) 0 0 0 0 0 0 
Logical Unit Number (LUN) - Byte 01, Bits <0705 > 

‘These bts specify the LUN of the addressed device for this command, 
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10.7.84  Re-assign Block Header 
During the Data Out Phase of the RE-ASSIGN BLOCK command, data is sent 
in to pieces. The first piece is the Bock Header, shown below, which defines 
the length ofthe defect Ist. Since the UCI7/18 re-assigns only a single block at a 
time, this length is always four bytes, 
Bit 
Byte a 
0 oO a) 0 a) 
a a) o oo 0 oo 
@ Length of Defect List (4B) 
® Length of Defeat List (LSB) 


Length of Defect jytes 02 through 03 


‘The value in the Length of Defect List field specifies the total number of bytes, 
(not the total number of defect descriptors) sent during the Data Out Phase of 
the RE-ASSIGN BLOCK command. It is always (our. 
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107.82 


Re-assign Block Defect Descriptor Format 
‘The RE-ASSIGN BLOCK defect descriptoris shown below. 
Bit 

Byte 7 0% 0 oof 8 2 oo 
00 Defect Block Address (MSB) 

oO Defect Block Address 

2 Defect Block Address 

G Defect Block Address (LSB) 


‘The Defect Block Address bytes are converted to the appropriate track and block 
‘addresses by the target controller. Block addresses that specify previously 
detected or specified addresses are processed and produce duplicate entries in 
the Bad Sector Fle ifthe re-assignment results in the use of another spare block. 


Ifthe LUN has insufficient capacity to re-assign the defective logical block, the 
target controller terminates the RE-ASSIGN BLOCK command with a CHECK 
CONDITION status code and sets the Sense Key in the Extended Sense Byie to 
‘MEDIUM ERROR. The Logical Block Address is returned in the Information 
Bytes of the sense data, 


Defect List Block Address - Bytes 00 through 03, 


‘These bytes specify the address ofthe block that contains the defect. 
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10.7.9  Requast Sense (Opcode 03H) 
‘The REQUEST SENSE CDB, shown below, is used to cbtain more detailed 
information after execution of « command. Typically, a REQUEST SENSE 
‘command is issued after a previous command has completed and a CHECK 
CONDITION status code has been issued to the Initiator. 


An Inator normally issues a REQUEST SENSE command es soon asi 
receives a CHECK CONDITION staes code to obtain te Sente deta saved by 
the target controler. 


wie | 76 smoot 
00 oo 0 0 0 0 1 1 
a LUN 0 0 0 0 0 
a oo 0 0 0 0 0 a 
6 oO 0 0 0 0 0 0 
4 ‘Number of Requested Sense Bytes 

05 a) 0 0 0 0 0 0 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 


‘These bits specify the LUN of the addressed device for this commanc, 


Number of Requested Sense Bytes - Byte 04 


‘This by‘e contains the number of bytes of data the Initiator has allocated for the 
sense information. The UCI7/18 always allocates 128 bytes for the sense data, 
although it normally looks only at the first seven bytes. ‘The target controller 
ddoes not have to return this many bytes. Although the UCI7/I8 asks for 128 
bytes, it will accept any number between & and 138, 
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Extended Sense Byte Format 


‘The Extended Sense Byte format is shown below. Note that the format is only 
seven bytes long, although the controller can actually return up to 128 bytes. fit 
does, the last 121 bytes will be ignored. 


Bit 
Byte 7 06 sh 03 2 oo oO 
00 VADD. 1 1 1 0 0 0 0 
a oO 0 0 0 0 0 0 
Q oo 0 0 Sense Key 

e Logical Block Address (MSB) 

8 Logical Block Address 

05 Logical Block Address 

06 Logical Block Address (LSB) 


Valid Address (VADD) - Byte 00, Bit 07 


IF this bits set, the Logicel Block Address (Bytes 03 through 06) contains valid 
information related to the e110: wwe. 


Sense Key - Byte 02, Bits <0300> 


‘The Sense Key bits indicate status information about any errors detected during 
the operation. The errorsare listed and defined in Table 10-4, 


Logical Block Address - Bytes 03 through 06 


‘These bytes specify the Logical Block Address where the error specified by the 
Sense Key Error Code occurred, 
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‘Table 10-4, Extended Sense Byte Sense Keys 


Hex Code Error 


Description 


0 NO SENSE 


a RECOVERED ERROR 


2 NOT READY 


% MEDIUMERROR 


o HARDWARE ERROR 


05 | ILLEGALREQUEST 


06 UNIT ATIENTION 


07 | DATAPROTECT 


08 | BLANK CHECK 


OSFF | DRIVEERROR 


‘There is no Sense Key information to be 
reported for the designated LUN. This code 
‘occurs for a successfully completed 
command. 


‘The last command was completed 
successfully, but with some recovery action 
performed by the Target. 


‘The addressed LUN cannot be accessed, 
Operator intervention might be required. 


‘The command terminated with a 
nontecoverable-error condition which was 
probably caused by a flaw in the media or oy 
{an error in the recorded data, 


A nonrecoverable hardware error (&.g., 
controller feilure, device failure, party error, 
etc.) was detected while the Target was 
performing the command or while the Target 
‘was performing a Self-Test operation. 


‘There was an illegal parameter in the 
‘command or in the additional required 
parameters supplied as data for some related 
commands. 


The addressed LUN hasbeen reset. This 
ertoris reported the firs! time any command 
is issued after the condition is detected; then 
the requested commandis not performed. 
This condition is deared when the next 
‘command is issued by the same host adapter. 
UNIT ATTENTION is reported to all SCSI 
devices that subsequenty issue a command to 
the LUN. 


Avwrite operation was attempted ona 
wtite-proteded device, 


A blank sector was encountered during read. 
operation ot a previously written sector wes 
encountered during a write operation, 


‘These codes are interpreted by the UCI7/18 as 
nonrecoverable and nonretryable drive 
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40.740 Startistop Unit (Opcode 48H) 


‘The START/STOP UNIT CDB, shown below, requests that the target controller 
‘cause the LUN to spin up or spin down. ‘The controller automatically performs a 


STARTISTOP UNIT function curing its initialization operation. 
Bit 

Byte 7 6 8 8 G@ 2 1 
00 a) 0 1 1 0 a 1 
1 LUN 0 0 0 0 immed 
2 ar) 0 0 0 0 o 0 
oe oO 0 0 0 0 o 0 
04 a) 0 0 0 0 0 Start 
0s a) 0 0 0 0 0 0 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 
‘These bits specify the LUN of the addressed device for this command, 


Immediate Bit - Byte O1, Bit 00 


‘When set to J, this bit indicates the status wit be returned as soon asthe 
‘operation is initiated. If the bit is cleared, the controller will veturs the status 
‘ihen the operations completed. 


StartiStop Bit - Byte 04, Bit 00 


When set to 1, the STARTPit requests the logical unit be made ready for use 
When cleared, the bit requests that the logical unit be stopped, 
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SS 


{0.7.44 Test Unit Ready (Opcode 00H) 


‘The TEST UNIT READY CDB, shown below, causes a test to be performed to 
ensure the disk drive is powered-on and ready. This condition is indicated by a 


GOOD status code being retumed in response to this command. 


are | or 06 ott 
ro ee 
wi TaN . 0 0 
02 0 oO 0 0 0 0 0 0 
B . oo 6 © oo 
u oo 0 0 0 0 eo 
as 0 0 0 0 0 0 0 0 


Logical Unit Number (LUN) - Byte 01, Bits <07:05 > 
‘These bits specify the LUN of the addressed device for this command. 
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10.7.42 Write Fllemarks (Opcode 40H, Tape Only) 


‘The WRITE FILEMARKS CDB, shown below, allows you to write a specified 


number of flemarks. 

Bi 
Be | of 06 6 Of 8 o@ mm ow 
0 a i te o.oo 
1 a ae a ae oe oO 
z (Number of Flemarks fsb) 
3 7 0 Number of Flemarks 
@ | 0 0 Number of Flemarks sb) 
s [oo «© oo © . 0 
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10.7.43 Space (Opcode 44H, Tape Only) 


‘The SPACE CDB, shown below, is used to position in the forward or reverse 
direction, over elements of the data set (data blocks, flemarks, occurrence of 11 
sequential filemarks, end-of-data), 


we | 07 06 swt 
0 eo on a r) rr 
1 oo 0 0 0 6 Code 

2 Count (mab) 

3 . 0 Count 

ry 0 0 0 Count(ay 

3 i_x. oo 0 oo 0 


Count specifies the number of elemenis to be spaced over. A positive value of 
Count spacesin the forward direction, To space in the reverse direction, set 
‘Count to the 2's complement of the number of elements to be spaced over. 


Code specifies the spacing action, as follows: 


Code ‘hetion 
0 0 | Space Data Blocks 
0 1 |  SpaceFilemarks 
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10.7.14 Erase (Opcode 19H, Tape Only) 


‘The ERASE CDB, shownbelow, allows youto ersse a section of tape. 


Bit 
Byte Cr a) 2 1 ow 
0 ar) 0 FT 1 0 0 7 
1 oO 0 0 0 0 0 Long 
2 oO 0 0 0 0 0 0 
Ei oo 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
5 x _% 0 0 a 0 0 C 


ithe Long bit equals 1, then a full erase from the current logical position to the 
Physical end of tape will occur. 
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10.7.45  Loadinload (Opcode 4BH, Tape Only) 


‘The LOADIUNLOAD CDB, shown below, allows you to load or unioad the 


{ape inthe drive. 
Bit 
Byte 7 06 58k % 2 1 
0 oO 0 a 1 0 7 T 
1 a) 0 0 0 0 0 immed 
2 oo 0 0 0 0 0 0 
3 a) 0 0 0 a 0 7 
4 0 Oo 0 0 0 0 0 Load 
5 e & 0 0 a 0 0 0 


‘The Load bit specifies the load or unload actions, 2s follows: 


Load 


‘Action 


Rewind, Unload, drive is NOT READY 


Load, Rewind to BOT, drive is READY 
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10.746 Write (Opcode OAH, Tape) 


‘The WRITE CDB for tape, shown below, transfers one or more bytes of data 
from the Initiatorto the current postion on the tape. 


pe | 7 6 6 of two 
0 7 0 7 ot c 70 
1 . 0 +. oO q 0 ‘Fed 
a | “Transfer Length (sb) 

8 ‘Transfer Length 

o Transfer Length (1) 

xx 0 0 0 v 7 0 
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10.7.17 Write (Opcode OAH, Disk) 
‘The WRITE CDB for disk, shown below, causes data to be transferred from the 
Initiator to the Target device. The amount of data written is a multiple of the 
block length. The WRITE command specifies the starting logical block number 
and the number of blocks to be written. 


we | 7 st wm 
0 00 0 0 T 0 1 ° 
a LUN Logical Block Address (MSB) 

2 Logical Block Address 

6 Logical Block Address (LSB) 

Cc ‘Number of Blocksin Transfer 

cy oO 0 0 0 0 0 0 


the disconnect function is enabled, the target controller can disconnect from 
the Initator while executing this command, 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 
‘These bits specify the LUN of the addressed device for this command. 


Logical Block Address - Bytes 01 through 03 
‘These bytes specify the logical block where the write operation is to begin. 


Number of Blocks to Transfer - Byte 04 


‘This byte specifies the number of contiguous logical blocks of data tobe 
teansfered, When this byte contains al zeres 256logia blocks of cata ae 
transferred. Any other Number of Blocks to Transfer value indicates that 
‘number of blocks are to be transferred 
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40.8 


SCSI Group Code 1 Command Descriptions 


SCSI Group Code'1 command names and operation codes supported by the 
UCI7/8 are listed by subsection number in the following table. These 
commands will only be used ifthe device size exceeds the limitation of group 0 
command set. 


Subsection | _UCI7/18 SCSI Command —_| Opcode (Hexadecimal) 
10.8.1 TREAD CAPACITY 25 

108.2 READ (EXTENDED) 28 

10.8.3 WRITE (EXTENDED) 2a 


This subsection provides detailed descriptions of the commands, induding CDB 
formats, hexadecimal operation code. byte and bit functions, and any necessary 
effects produced by the commends. Each UCI7/18 SCSI command is described 
‘na separate subséction, 


‘A sample Group 1 CDB is shown in Figure 10-4. The first byte of a command 
{Byte €0) contains two fields: the Group Code in the high-order three bits (bits 
-<07:05>), and the Command Code in the low-order five bits (bits <04:00>). 
The Group Code determine the lengh ofthe command pace inthe CDB, and 
together the Group and Command Codes determine the operation to be 
performed. Bits <07:05> of byte 01 in the CDB contain the LUN of the device 
being addressed 


‘The laet byte (byte 09) in every CDB ic 2 Control Byte which i always zero 
‘The remaining bytes in the CDB contain Command-Dependent Parameters. 
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spectied as Not Used in the paragraphs describing 
that CDB. Ifa byte in a CDB must be all zeros, itis 
spectied as Reserved inthe paragraphs describing 


that CDB, 
Bit 

Byte 7 6 0 oO 3 a2 a 00 

00 Group Code ‘Command Code 

o LUN ‘Command-Dependent Parameters 

2 ‘Command-Dependent Parameters 

03 ‘Command-Dependent Parameters 

Of ‘Command-Dependent Parameters 

05 ‘Command-Dependent Parameters 

06 ‘Command-Dependent Parameters 

7 ‘Command-Dependent Parameters 

08 ‘Command-Dependent Parameters 

oo 0 0 0 0 oO 


Figure 10-4, Sarple Group 1 Command Descriptor Block 
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10.8.1 Read Capacity (Opcode 25H) 


‘The READ CAPACITY CDB, shown below, allows the Initiator to determine the 
‘maximum accessible logical block number oa the specified LUN. This command 
also returns the size of the logical block. The information is returned to the 
Initiator during the Data In phase. 


Byte 7% oS tt 2 1 ow 
00 oo 0 0 0 1 o 7 
a LUN 0 0 0 0 0 
2 Cr) 0 0 0 0 0 0 
3 oO 0 0 0 0 0 0 
04 oo 0 0 0 0 0 0 
05 a) 0 0 0 0 oO 0 
6 oO 0 0 0 0 0 c 
7 oOo 0 0 0 0 0 c 
08 a) 0 0 0 0 0 0 
o oo 0 0 a 0 0 c 


‘Logical Unit Number (LUN) - Byte 01, Bits <07:05 > 
‘These bits specify the LUN of the addressed device for this command, 


Logical Block Address - Bytes 02 through 05, 


‘These bytes specify the logical block address where the Extended read operation, 
is to begin, 


Reserved - Bytes 05 through 09 


‘These bytes are reserved and must be zero. 


‘SCSI Protocol Description 10-39 


‘SCSI Group Code 1 Command Descriptions 


40.8.2 


Read (Extended) (Opcode 26H) 


‘The READ (EXTENDED) CDB, shown below, performs the same function as 
the Group 0 READ command: it causes the transfer of data from the Target 
device to the Initiator, The amount of transferred data is a mulkiple ofthe block 
length (.e., 512 data bytes/block), The READ (EXTENDED) command specifies 
the staring block number and the number of data blocks to be read. The 

READ (EXTENDED) command terminates when the number of data blocks to 
be read has been transferred. 


one | 7 6 twat 
7 a a 
o TN rr 
@ Logical Bloc: Adress (NSB) 
03 Logical Block Address 
7 Togial Block Address 
© Topic! Block Address (C58) 
06 oo 0 6 0 0 oe 
o Number of Blois (455) 
ro ‘amber &Biocis (55) 
® a a a ee er nT) 


Ifthe disconnect function is enabled, the Target can disconnect from the Initiator 
‘while executing this command, 


Hany reservation access conc ext the Tage erminats the 
READ (EXTENDED) command with ¢ RESERVATION CONFLICT status code; 
no datais read. 


Ifan error occur curing a read operation, the Target terminates the 
READ (EXTENDED) command, sends a CHECK CONDITION status code to 
the Initiator, and sets the Sense Key that defines the erra: condition in the 
Extended Sense Byte. 


Logical Unit Number (LUN) - Byte O1, Bits <07:05> 


‘These bits specify the LUN of the addressed device for this command, 
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Logical Block Address - Bytes 02 through 05 


‘These bytes specify the logical block address where the Extended read operation 
isto begin. 


Reserved - Byte 06 
‘This byte is reserved and must be zero. 


Number of Biocks - Bytes 07 through 08 


‘This byte species the number of contiguous logical blocks of data to be 
thnatned When ete contained sere nologtcalbio of Gata are 
transferred. Any other value between 1 and 65535, inclusive, indicates thal 
umber of logical blocks are to be transferred. 
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10.83 


Write (Extended) (Opcode 2AH) 


‘The WRITE (EXTENDED) CDB, shown below, performs the same function as 


the Group 0 WRITE command; it causes data to be transferred from the Initiator 


to the Target device. The amount of data written is a multiple of the block 


length. The WRITE (EXTENDED) commend specifies the starting logical block 
‘number and the numberof blocks tobe written. 


Bit 

Bye | 07 06 05 ok 1 © 
w . oo mt yo 
o1 LUN 0 0 0 0 
@ Logical Block Address (MB) 

w Togiesl Block Adress 

my Logical Block Address 

co Togial Block Address (LSB) 

% oo o 0 0 . 0 
7 ‘Number of Blodks (MSB) 

oe ‘Number of Blocks (MSB) 

09 0 0 0 0 0 o o 
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Ifthe disconnect function is enabled, the Target can disconnect from the Iritiator 
while executing this command 


Logical Unit Number (LUN) - Byte 01, Bits <07:05> 
‘These bits specify the LUN of the addressed device for this command. 


Logical Block Address - Bytes 02 through 05 


‘These bytes specify the logical block where the Extended write operation isto 
begin. 


Reserved - Byte 06 
‘This byte is reserved and must be zero. 


Number of Blocks - Bytes 07 through 08 


‘This byte specifies the number of contiguous logical blocks of data tobe 
transferred. When the Number of Blocks to Transfer is zero, no logical blocks of 
data are transferred. Any other value between 1 and 65535, inclusive, indicates 
that number of logical blocks are to be transferred, 


10.9 SCSI Group Code 7 Command Descriptions 


‘SCSI Group Code 7 commands are issued ty the UCI7/18, These commands 
‘ust be supported for MSCP-type replacements. 


‘This subsection provides detailed descriptions of the commands, including CDB 
formats, hexadecimal operation code, byte and bi! functions, and ary necessary 
event-eequence descriptions (ie., effects produced by the commands). Each 
‘SCSI command is described in a separate subsection. 


‘Asample Group 7 CDB is shown in Fgure 105. The firs byte of a command 
(Gyte 0) contains two fields: the Group Code in the high-order three bit bits 
-<07:05>), and the Command Code in the low-order five bits (bits < 04:00), 
‘The Group Code determines th: length of the command packet in the CDE, and 
together the Group and Command Codes determine the operation to be 
performed 
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Bits <07:05> of byte 01 in the CDB contain the LUN of the device being 
addressed. The UCI7/18, acting as a SCSI bus Infiator, supports up to eight 
LUNs: eight disk drives, essuming that none ofthe drives are split. ‘The LUN 
‘ust be specified forall commands. If a LUN value issued by the initiator in an 
IDENTIFY message differs from the value specified in the CDB, that value 
supersedes the valve spected in the CDB. The definition ofthe low-orderbits in 
byte 01 is based on the current command, 


‘The last byte is reserved and is lwayszero. The remaining bytes in the CDB are 
primarily command-dependent. 
NOTE 
Bits 00 and 01 of the las: byte are normally used to 


link commands. However, the UCI7/18 never links 
commands, so these bits ate always zero. 


Br 
Bye | 07 06 05 kC“‘i ;; OOD 
0 Group Code Command Code 

om TUN Command-Dependent Parameters 

@ Command-Dependent Parameters 

7 Commané-Dependent Parameters 

w Command-Dependent Parameters 

ro Command-Dependeni Parameters 

% Command-Dependeni Parameters 

o ‘Command:Dependeni Parameters 

rs ‘Command:Dependent Parameters 

@ . ° © 8 © © 0 © 


Figure 10-3. Sample Group 7 Commend Descriptor Block 
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40.94 Read Long (Opcode EH) 
The READ LONG CDB, shown below, causes the target controller o perform a 
read operation of one data block, bepinning at the spectied block adress, The 
data and the six Error Correction Code (ECL) bytes ofthe specified block are 
transferred to the Iniator. The ECC bytes follow the dita 
Bi 
Byte o 06 & of 08 @ on ow 
0 = 4 z 0 7 0 nr) 
o iow ° 0 7. 0 Oo 
2 Block Address (MSB) 
® Block Adérese 
o Block Address 
G Block Address (LSB) 
06 oOo 7. 0 0 0 . 0 
o . 0 7 0 Oo 0 a) 
08 oo oo 0 0 . 90 
oo oo 0 oo 0 
Block Address - Bytes 02 through 05 


‘These bytes specify the block address where the read long operation is to begin, 
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10.9.2 WriteLong (Opcode EAH) 


‘The WRITE LONG CDB, shown below, causes the target controller to perform a 
write operation of one data block, starting at the specified logical block address. 
The data ané the six ECC bytes of the specified logical block are written for each 
logical block specified in the logical block address. The ECC bytes follow the 
dala, 


ae | oo st ww 
00 a= 0 1 0 1 0 0 1 
a LUN Cy 0 0 0 0 
a Block Address (MSB) 

0 Block Address 

8 Block Address 

05 Block Address (LSB) 

06 oO 0 0 0 0 0 0 
7 oO 0 0 0 0 0 0 
08 a) 0 0 0 0 0 0 
9 a - 9 0 0 0 0 0 0 


Block Address - Bytes 02 through 05 
‘These bytes specify the block address where the write long operation is to begin. 


NOTE: The device must not change the ECC bytes supplied by the UCI7/18. 
‘These bytes must be written on the block specified by the command. 
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AUTOCONFIGURE, CSR AND VECTOR ADDRESSES) 


AA 


A2 


Overview 


The following discussion presents the algorithm for assignment of floating 
addresses and vectors for all DEC operating systems. Bus addresses are 
discussed in subsection 4.3.2. 


Determining the CSR Address for use with Autoconfigure 


The term Autoconfigure refers to a software utility that is run when the computer 
's boolstrapped. This utlity finds and identifies I/O devices in the 1/0 page of 
system memory. 


Some devices (ike the DMI11) have fived addresses reserved for them, 
Autoconfigure detects their presence by simply testing their standard address for 
‘response. Specifically, the controlistatus register (CSR) address, which is 
usually the fist register of the block, is tested. 


‘Addresses for those devices not assigned fined numbers are selected from the 
floating CSR address space ofthe UNIBUS inputloutpot (1/0) page. This means 
that the presence or absence of floating devices will affect the assignment of 
addresses to other floating-address devices. Similarly, many devices have 
Aloating intemupt vector addresses. According to the DEC standard, vectors 
must be assigned in a specific sequence and the presence of one type of device 
will affect the correct assignment of vectors for other devices. 


‘The CSR adress for a floating-address device is selected according to the 
algorithm used ding sutocondgure, The algorithm s used in conjunction with 
Device Table, Table A-1 


Essentally, Autoconfigure checks each valié CSR address in the floating CSR 
address space for the presence of a device. Autoconfigure expects any devices 
installed in that space to be in the order specified by the Device Table, Also, the 
utility expects an eight-byte block to be reserved for each device that is not 
installed in the system. Each empty block tells Autoconfigure to look at the next 
valid address for the next device on the lst. 


Whena device is detected, a block of addresses is reserved for the device 
according tothe numberof registers it employs. The utility then looks at the next 
CSR for that device type, If there is a device there, itis assumed to be of the 
same type asthe one before it end a block is reserved fo: that device. If there is 
no response at the next address, that space is reserved to indicate that there are 
no more devices of that type. ‘Then the utility checks the CSR address (at the 
appropriate boundary) for the next device in the table 


“Autoconfigure, CSR and Vector Addresses A-1 
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( 
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Table A-1. SYSGEN Device Table 


Number of | Octal Number of | Octal 
Rank [Device | Registers [Modulus |Rank | Device | Registers | Modulus 
1 [pm 4 10 | a7 | Reserved 4 10 
2 [pun 8 2 | 38 | ar 4 10 
3 |pgu 4 10 | ws | war 4 30 
% |pun, 4 10 | a8 | Rxviv 4 10 
Duvin 
8 |purm ‘ 10 | a8 | xvor 4 10 
6 |uxua 4 10 | as | priw 4 10 
7 |DNcL ‘ 10 | 20 | praie 4 10 
7 |pwRit ‘ 10 | 2 | DMPH 4 10 
8 |pzn ‘ 10 | 2 | prvi 4 10 
8 |pavir 4 10 | 23 | isin 4 30 
8 |pzsi 4 1 | 2% | oMvi a 20 
8 |pzs2 4 10 | 25 | DEUNA? 4 10 
9 |KNCIL 4 10 | 26 | upase 2 4 
10 |Lpeit 4 10 | 27 | DMEs2 %6 40 
nn |vaqvat 4 io | 28 | KMsit 6 20 
2 |vavai é 20 | 2 | vsi00 8 2 
33 |DwR70 4 10 | 30 | zwar 2 4 
ue fru 4 wo | 3: | Kvn 8 2 
a4 {RLvie 4 0 | 32 | Deva 8 20 
15 |Lparte é 20 | 33 | pMz32 6 40 
16 |kwic 4 10 | 3 | ene 16 0 
IDZIL-E end DZI1-F are treated as two Zils. 
27The first device ofthis type has a fixed address. Any extra devices have a floating address. 
the frst two devices of thistype have axed address. Any extra devices have a floating address. 
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Determining the Vector Adéress for use with Autoconfigure 


As 


In summary, there are four rules that pertain to the assignment of device 


addresses 


i 


floating address space: 


‘Devices with floating addresses must be attached in the order in which 
they are listed in the Device Teble, Table A-1. 


2. The CSR address for a given device type isassigned on word boundaries 


according to the rumber of UNIBUS-accessible registers that the device 
has. The fellowirg table relates the number of device registers to possible 
‘word boundaries. 


Device Registers Possible Boundaries (Octal) 
1 ‘Any Word 
2 20000, 000K 
34 20000 
5,6,7.8 2XOXO0, 30020, 2000149,2200K60 
S'thru 16 20OKK00, 200040 


‘The Autoconfigure utility inspects fora given device type only at one of 
the possible boundaries for that device. ‘That i, the utiity does not look 
for a DMF32 (16 registers) at an addvess that ends in 20 


‘An &byte gap must follow the register block of any installed device to 
indicate that there are no more ofthat type of device. This gep must start 
‘on the proper CSR address boundary for that type of device. 


‘An Byte gap must be reserved in floating address space for each cevice 
type that isnot installed in the current system. The gap must start on the 
proper word boundary for the type of device the gap represents. That i, 
2 single DJ11 installed at 760010 (octal) would be followed by a gap 
starting at 750020 (octal) to show a change of device ypes. A gap to 
show that there are none of the next device on the lst, a DHI1, would 
begin at 760040 (octal), the next legal boundary for a DHIl-type device. 


Determining the Vector Address for use with 
Autocontigure 


and 


‘There is a floating vector address convention that is used for communications 


other devices which interface with the UNIBUS. These vector addresses are 


assigned in order siarting at 300 and proceeding upwarcs to 777. Table A-2 


shows the assignment sequence. For a given system configuration, the device 
‘with the highest floating vector rank would be assigned to vector address 300. 
Additional devices ofthe same type would be assigned subsequent vector 


addresses according tothe number of vectors required per device, and according 
tthe taringboundarystigned to that device Spe. 


“Autoconfigure, CSR and Vector Addresses A} 


Determining the Vector Address for use with Autoconfigure 


Table A-2. Priority Ranking for Floating Vector Addresses 


(starting at 300, and proceeding upwards) 


‘Number 
of Octal 
Rank Vectors ‘Modulus 

1 2 10 
1 2 10 
2 2 10 
2 2 30 
2 2 10 
2 8 40 
2 DLV DLE 2 10 
3 ppl 2 30 
4 DMILA 2 10 
5 DNIL 4 4 
6 DMIL-BBIBA 1 4 
7 DH modem contrel 1 4 
8 DRII-A, DRVIL-B 2 10 
9 DRLI-C, DRVI1 2 10 
0 PAG11 (reader + punch) 4 20 
a LPDIL 2 10 
2 D107 2 10 
B Dx 2 10 
u DL11-Cto DLVIL-F 2 10 
B byt 2 10 
% DHL 2 10 
v vido 4 20 
v vsvi1 4 10 
B Lrsit 6 40 
v Dou 2 10 
2 KWI1-W, KWL 2 10 
21 Dun, DUVIT 2 10 
2 DUPIL 2 10 
2 DV11 + modem conirol 3 20 
2 LKLL-A 2 10 
% DWUN 2 10 
2% DMCIL 2 10 
2 DMRIL 2 10 
2 Dzipzsiypzvi1 2 10 
2 D232 2 10 
28 KNCII 2 10 
29 LPrit 2 10 


(continued on nex page) 
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Determining the Vecior Address for use with Autocenfigure 


Table A-2. Priority Rarking for Floating Vector Addresses 
(starting at 300, and proceeding upwards) 


(continued) 
‘Number 
of Octal 
Rank Device Vectors Modulus 
yMv21 2 10 
VMV3i 2 30 
vrvor 2 10 
DwWR70 2 10 
RLIURLVI2 1 4 
‘TS1¥, Tus? 1 4 
LPAILK 2 10 
TPL/IP300? 1 4 
KWIL-C 2 10 
Rxn? 1 4 
R12 i 4 
RVI 1 4 
Rxv2i? i 4 
DRILW 1 4 
DRI i 4 
DMPII 2 10 
Devi 2 10 
ML? 1 4 
1SB11 2 10 
DMV 2 10 
DEUNA? 1 4 
‘UDAS0: 1 4 
DMF32 8 40 
kasi 3 20 
PCLILB 2 to 
ysi09 1 4 
Tus 1 4 
vin 2 | 
Reserved 2 19 
TEX 2 19 
DVI 2 10 
DMz32 6 20 
3 cP1s2 6 20 
TAKLII or DLil used ac a consol, hasa fixed vector. 
2The first device of this typehas a fixed vector. Any extra devices havea floaiing, 
vector, 
SMI is @ Massbus device which can connect to @ UNIBUS via « bus adapter. 
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A System Configuration Example 


Ad 


Vector addresses are assigned on the boundaries indicated in the modulus 
column of Table A-2. ‘That is, i the modulus is 10, then the first vector address 
for thet device must end with zero (XX0). Ifthe modulus is 4, then the first 
vector address can end with zero or 4 (XX0, XX4), 


Vector addresses always fall on modulo 4 boundaries (XXO, XX4). That is, a 
vector address never ends in any number but four or zero, Consequently, if @ 


device has two vecors and the first must start on a modulo 10 boundary, then, 
using 350 as a starting point, the vectors wil be 350 and 354, 


A System Configuration Example 


Table A-3 contains an example of a gystem configuration that includes devices 
with fixed addresses and vectors, and floating addresses andlor vectors. 


Table Aed shows how the device addresses or the floating address devicesin 
Table A-3 were computed, including gaps. 


‘Table A-3. CSR end Vector Address Example 


‘Controller Vector CSR 
TUDASD cy T7450 
1DZiL 300 760100 
1UDASO 310 760354 
2DHVII 320, 760500, 

330 760500 
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A System Configuration Example 


Table A-4, Floating CSR Address Assignment Example 


‘Octal 
Installed Device Address 
Di Gap 760010 
DHL Gap 760020 
pau Gap 750080 
bu Gap 750040 
UPI Gap 750050 
LKWA Gap 750060 
DNCH Gap 750070 
_> bait 750100 
Gap 750110 
KMCH Gap 750120 
LpPit Gap 750130 
veva1 Gap 750140 
VNV31 Gap 750150 
DWR70 Gap 750170 
RLIL Gap 760200 
LPAi-K Gap 750220 
KWILc Gap 750230 
Reserved Gap 750240 
RXIL Gap 790250 
DRILW Gap 750260 
DRILB Gap 750270 
DNPIL Gap 750300 
DPV Gap 750310 
ISBI1 Gap 750320 
DNVI1 Gap 760340 
DEUNA Gap 760350 
UDASO (C1718) 721501 
UDASO (UCI7:18) 750354 
Gap 760360 
DMFS2 Gap 760400 
KMsii Gap 760420 
vsi00 Gap 761440 
Tus1 Gap 74500" 
Tus Gap 760446 
KMVIL Gap 761460 
uae DHVII 761500 
> DHVII 761520 
Gap 761530 
DNz32 Gap 761540 
crise Gap 761600 
"Fixed address 
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Appendix B| 
PROM REMOVAL AND REPLACEMENT, 


Bal 


B2 


Overview 


This appendix provides instructions for pacing he femrare PROMs onthe 
UCI7 and UCI8. ee 


Exchanging PROMS 


‘The UCI7 firmware PROM is locatedin the socket at U29; the UCI8 firmware 
PROMSs are located at U22 and U29. Remove the existing PROMS from theit 
sockets using an IC puller or an equivalent tool. 


‘The PROMS are identified by the part numbers on top of the PROMS. Refer to 

Figure B-1 for proper pin orientation and place the UCI7 PROM in U29 and 

the UCI8 PROMs in U22and U29. Make certain that each PROM is firmly 

seated and that no pins are bent oF misaligned, (IF the two rows of PROM pins 

are too far apart tofit in the socket, grasp the PROM at ts ends using your 

thurtb and forefinger and bend one of the pin rovss inward by pressing it against 
ble top or other flat surface.) 


CDA 
Location 


ouPonen sine 
SrsoAno 


Figwe B-1_ IC Pin 1 Orientation 


PROM Removal ani Replacement Boi 


E2 PROM Removal and Replacement 


Appendix C 
DRIVE PARAMETERS. 


C.1_ UC04 Optical Drive Compatibility 


‘Table C-1 lists the optical disk drive NOVRAM parameters for various optical 
tives. If your application requires you to maintain compatibility with an Emulex 
UCO¢ optical disk subsystem, program the UCI7/18 NOVRAM using the 
parameters inthis table. 


‘Table C-1, Optical Drive NOVRAM Settings for UCO4 Compatibility 


Optinem | Optech | OS | Toshiba 
Block size ma | s2 Tom | ie 
locks per track 25 20 2 i 
Blocks per disk 90959 | 290,000 | 3,000,000 | 262,703 
NOTE: Allvaluesarein decimal 


C.2 UC04 Magnetic Drive Compatibility 


Ifyour application requires you to maintain format compatibility with an Emulex 
‘UCO4 magnetic disk subsysiem, program the UCI7/18 NOVRAM for Type 
Code 1 or 2, and use the parameter Values specified in the UCU marual. 


C.3_ General Drive Parameter Settings 


Tables C-2 and C-3 list the NOVRAM parameters for some Emulex bridge 
controller anc drive combinations that Emulex hastested. If your drive does not 
appear in either table, or is an embedded SCSI drive, al the information needed, 
with the exception of spares and sector offset, can'be found in your drive's 
manual 


Ifyou have an embedded SCSI drive and the manual forthe drive does not state 
the number of sectors per track, you can make the following calculation to 
determine the value to be entered when F.R.D. asks for the number of physical 
sectors per track. Ifthe result of the calculation is a fraction, truncate the result 
to the nearestinteger. 


Drive Paremeters Cl 


General Drive Parameter Settings 


Sectors per track = 


Physical blocks per drive 
“Phgacal inde per drive x Pyical heads par ave 


Example: For a 760M byte drive, having 1624 cylinders, 15 heads, and 
1,484,375 physical blocks, how many sectors are there per track? 


Sectors per track 


= 1,484,375 = 1,484,375 = 60.935 


Tax “3300 


which truncates to 60 seciors per track. 


Ii the drive isbeing formatted with the default values and you get a message 
during formatting that a mode select error has occurred, you can ignore the 
message. The value calculated for user size will be close enough that no problem 
should occur due to slight differences between the actual user size and the 
calculated user size 


2 Drive Purameters 


General Drive Parameter Settings 
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Appendix D) 
Termination Power 


Da 


D.2 


D.24 


Overview 


‘This section outlines the different methods for providing termination power. 


Termination 


SCSI buses ate terminated at each end. The UCI7/18 provides termination for 
‘one end of the cable. Thelast SCSI device on the bus must likewise terminate 
the bus; however, controllers daisy chained between the UC17/18 and last 
controler on the bus mus! have their terminators removed. See the controller or 
subsystem manufacturer's documentation for instructions in installing or 
removing terminators, 


Termination Power 


‘The UCI7/18 provides four methods of providing for termination power. Table 
1D-l shows the jumper setting for each method. Figures D-1 through D-4 
ilustrate the schematics for termination power. 


‘The UCI7/18 was designed to comply with the latest SCSI specification 
concerting SCSI termination power. As configured from the factory, the SCSI 
terminating network on the UCI7/18 uses +5V eupplied on pin 26 of the SCST 
bus, The 5 volts can be svpplied by other target devices on the SCSI bus, by the 
UCIZ/I8, or «combination of both. In the factory configuration, the UCI7/18 
supplies power to pin 26 ofthe SCSI bus. 


In some cases, the user might require that the UCI7/18 provides power forits 
own terminators without applying power to pin 26. Thiscan be accomplished by 
cutting one etch and adding a jumper. See Table D-1 for further details. 


For the UCI7/18 to supply termination power to pin 26, insallumper A-B for 
Port 1 (Connector Ji) andlor T-U for Fort 2 (Connector 2). See subsection 4.3.7 
for further details. Each UCI7/I8 SCSI portis equipped with a.7 pF tantalum 
capacitor anda .01 uF capacitor. These capacitors prevent noise due to high 
current switching from affecting termination power 


‘The termination power on the UCI7/18 has the following characteristic: 


© 4.40 volts DC to 4.90 volts DC 
= Fusedat 1 ampere (Fuses: Fl and FZ) 

= Diode to prevent backflow of power into the UCI7/18 
= Jumpers to enable or disable this feature 


Termination Power D-i 


SCSI Bus Noise Sensitivity 


Teble D-1. Termination Power Options 


Setting | Por 1 | Por? Description 
Jumper | jumper 

Fact. [ABIN | RPIN | The UCI7/A8 supplies termination power to the 
CDIN_| S-TIN _ | bus. The UCIZ//18 termination network is 
D-£0UuT| T-UOUT | connected to pin 26. 

at.1 | ABouT| RPOUT | The UCI7/18 termination network is connected to 
CDIN | S-TIN | pin26. Pin 26is unpowered by the UCI7/18. 
D-Eout| TU OUT 

#t.2 | ABIN | RYIN | The UCI718 supplies termination power othe 
CDCut | STCut | bus. The UCI7/B termination network is 
D-EIN | T-UIN | connected to the +5V supplying the UCI7/18, 

At.3. | ABOUT) RPOUT | The UCI7/18 termination network is connected to 
CDCut | S-TCut | the +5Vsuppiying the UCI7/18, Pin 25is 
DEIN | T-UIN _| unpowered bythe UCI7/I8. 


SCSI Bus Noise Sensitivity 


Init’s present form, the SCSI bus is very sensitive to noise on termination 
power, The factory configuration should present no probleme in most 
!pplctons: however, in ome applications invohing multiple CPUs anda lrge 
number of heavily oaded SCSI disks on the same SCSI bus, termination power 
noise might be detected. If you have an application as described above and 
experience problems suchas dta errors, dives gong offing, ee. ange 
‘Termination Power Alternate 3. Ifths does not help, contact Emulex Technical 
Support. 


2 Termination Power 


Termination Power Schematics 


ry ‘ae 
t BF serronrowen _, $28" 
ay 
* 
saab 
sees 
Eo 
uci7yte we 


Figure D-I. Termination Power Schematic (Factory Configuration) 


Termination Power D3 


